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Assembly and Operation of the 
HEATHKIT SIGNAL GENERATOR 
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Frequency Range: 
Rang CAs 55.6.4 66 aw e600 
Range B .scccccccces 
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Output: 
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Modulation: 
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Audio Output ........ 
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Power Requirements:...... 
Cabinet Dimensions:....... 
Net Weight: ®@e0ee@eeoee7217eees 8 
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MODEL RF-1U 


SPECIFICATIONS 
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eeeeee 100 Ke/s to 300 Kc/s 
eeeeee 300 Ke/s to 1 Mc/s 
eceeee 1 Mc/s to 3 Mc/s 
esecses 3 Mc/s to 10 Mc/s 
eeeeee 10 Mc/s to 30 Mc/s 
eeeeee 30 Mc/s to 100 Mc/s 
eeeeee 100 Mc/s to 200 Mc/s 
escese * 2% of dial calibration 


@eeeee 75Q 


eseeee Upto 100 mV on all ranges 


eseeee Approximately 400 cycles, 30% depth (nominal) 
eeoes.- Approximately 3 volts across 50 KQ for 30% 
eeee-- Approximately 9 volts across 1 megohm 
cooeee Wl - 12AT7 - RF oscillator 

V2 - EC£80 - modulator and RF output 
soeees 230-250 volts 50/60 cycles AC 15 watts 
seseee 93"! wide x 64" high x 5" deep 


@®eee8es 8 lb. 
ee@eee@ee 10 lb. 
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PART PARTS 
No. Per Kit 


Resistors (+ watt) 


Q-820C5 ] 
Q-910C5 4 
Q-511C5 4 


Resistors ($ watt) 


H-470C10 1 
H-331C10 l 
H-681C10 1 
H-333C10 3 
H-563C10 ] 
H-104C10 3 


Resistors (1 watt) 
1-222C10 l 
1-103C10 ] 


Capacitors (all types) 
20-514 ] 
. 21-536 l 
21-524 ] 


21-501 
21-509 
21-522 
21-511 
21-512 
23-504 
23-505 
25-519 
26-512 
31-503 
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PARTS LIST 


DESCRIPTION 


82Q2 (Grey, Red, Black) 
912 (White, Brown, Black) 
5102 (Green, Brown, Brown) 


472 (Yellow, Violet, Black) 

3302 (Orange, Orange, Brown) 
680Q (Blue, Grey, Brown) 

33 KQ (Orange, Orange, Orange) 
56 KQ (Green, Blue, Orange) 
100 KQ (Brown, Black, Yellow) 


2.2 KQ (Red, Red, Red) 
10 KQ (Brown, Black, Orange) 


22 pF, silver mica 

2.2pF, ceramic 

4.7 pF, N750 (Violet, Yellow, 
Violet, White, Brown) tubular, 
ceramic 

47 pF, tubular, ceramic 

1,000 pF (.001yF) disc, ceramic 
5,000 pF (.005 uF) disc, ceramic 
10, 000 pF (.01 uF) disc, ceramic 
20, 000 pF (. 02 uF) disc, ceramic 
~0O5ypF, 250volt, tubular, paper 
-lyF, 250volt, tubular, paper 
20+20+20uF, 350 volt, electrolytic 
364-164 pF, variable 

1-8 pF trimmer, variable 


Controls, Switches, Transformers, Coils 


19-509 ] 
10-531 1 
63-524 ] 
63-525 ] 
51-44 ] 
54-522 ] 
45-506 2 
40-542 ] 
100-518 ] 


20-52 
40-537 
40-538 
40-539 
40-540 
40-541 
63-212 
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100 KQ lin with D/P switch 

5 KQ lin, moulded track 

Mod IN-OUT switch 
Attenuator 2-wafer switch 
Modulation transformer 
Mains transformer 

1.1 mH RF choke 

Range F coil 

Range switch and coil assembly 
comprising:- 

7.5 pF silver mica capacitor 
Range A coil 

Range B coil 

Range C coil 

Range D coil 

Range E coil 

6-position range switch 


Tagstrips, Coaxial Plugs, Sockets 


431-501 ] 
431-16 ] 
431-10 ] 
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l-way tagstrip 
2-way tagstrip with earth 
3-way tagstrip 


DESCRIPTION 


Tagstrips, Coaxial Plugs, Sockets 


4-way tagstrip (with earth tag) 
4-way tagstrip (without earth tag) 
5-way tagstrip (with earth tag) 
Coaxial plug 

Coaxial socket 


Valves, Rectifiers, Indicating Lamp 


ECF 80 valve 

12AT7 (ECC81) valve 
Neon indicating lamp, red 
Selenium rectifier 


Chassis, copper plated 

RF screen, copper plated 
Attenuator screen, copper plated 
Front panel | 

Cabinet 

L bracket, cadmium plated 


Wire, Mains Lead, Sleeving, Solder 


PART PARTS 
No. Per Kit 
431-12 2 
431-502 1 
431-509 2 
438-504 1 
432-505 3 
411-502. l 
411-24 l 
412-518 l 
57-503 1 
Sheet Metal Parts 
200-524 ) 
206-517 1 
206-518 1 
203-581 1 
90-539 ] 
204-507 2 
340-501 1 length 
343-503 1 length 
344-506 1] length 
346-501 1 length 
331-501 1 length 
89-1 1 length 
Hardware 
250-527 2 
250-525 8 
250-502 14 
250-530 4 
250-513 15 
254-501 16 
254-1 13 
252-501 16 
252-3 13 
259-504 2 
259-505 3 
250-8 2 
Miscellaneous 
73-501 4 
73-504 6 
211-4U l 
463-519 1 
462-534 l 
462-525 5 
481-501 1 
261-502 4 
260-1 2 
434-501 1 
434-502 ] 
258-507 l 
206-501 l 
595-572 l 
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22 swg. bare wire 
Coaxial cable 
Connecting wire 
Sleeving 

18 swg. solder 
Mains lead 


6BA x <'' countersunk head screw 
6BA x 5/16" instrument head 
chrome plated screw 

6BA x 5/16'' binderhead screw 
4BA x 1/8'' cheesehead screw 
4BA x ~'' binderhead screw 
6BA lockwasher 

4BA lockwasher 

6BA nut 

4BA nut 

4BA solder tag 

6BA solder tag 

3/8" sheet metal screw 


3/8" rubber grommet 

+" rubber grommet 

Handle 

Dial pointer 

Knob without skirt 

Knob with skirt 

Mounting wafer 

Rubber feet | 

Crocodile clip 

9-pin valveholder with skirt 
9-pin valveholder without skirt 
Valve retaining clip 
Screening can 

Manual 
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( ) Mount the five skirted knobs and ensure that >| 


each knob lines up with the panel printing. * 
| 4 
$2 CLEARANCE. 


( ) Fitthe four rubber feet to the cabinet referring 
to Figure 4, 


( ) Prepare the coaxial cableas shown in Figure 5, 
jf POINTER. 
This completes the assembly of your RF-1U. Be- 

fore switching on however, turn the instrument up- 

side down and vigorously shake it to remove any 

wire clippings or solder splashes which may be loose 

inside, Also makeacheck for any solder "bridges" 

or wiring errors which may be apparent. A few | 

minutes spent checking for errors of this kind may 

save component damage when switching on, TUNING 
CAPACITOR. 


. Cy a” 


NON SKIRTED 
KNOB. 


() 
EURO SSO 


MBORTTATI fli, 


DO NOT under any circumstances connect to a DC 


Connect to an AC outlet of 230-250v, 50-60 cycles. 
outlet as serious component damage will occur. 


C) 
VX S| 


7 pape | 4 BA. GRU B 
When switching on, the valve heaters should glow me SCREW. 
RED. If they do not glow, a check of the heater i: 
Wiring is suggested. If possible, with a suitable 
meter, makea checkof voltages existing at the var- ~ ee 
ious valve tags referring tothe voltages given in the | 
circuitdiagram. Anydiscrepancy should be invest- 
igated before proceeding with alignment checks. 
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FIG- 4 


ye 
SECURING SCREW. 
FIGURE- 5 PLUG COMPLETED. 


CALIBRATING THE RF-1U 


The only equipment needed for calibrationisanAM and an FM radio. Before proceeding with the following steps, 
turn on both the RF-1U and the radios and allow approximately ten minutes warm-up time, 


1, ( ) Carefully tune the AM radio to a station of known frequency in the medium wave band. The teequency of the 
chosen station should preferably be one that falls on a range B dial calibration point, such as 800 Kc/s or 
180 Kc/s. If no station is available, the Light programme at 200 Kc/s (range A) will be suitable. 
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2. ( ) Adjust the trimmer capacitor TR so that the top of the threaded portion is approximately 3/8" above the 
= chassis, it has been found that this setting gives optimum accuracy. Ps 


3. ( ) Set the range switch of the generator to range B, the modulation switch to EXT. MOD., and the coarse 
and fine attenuators to their maximum clockwise rotation. 


4. ( ) Connect the output cable to the RF output socket. Place the end of the cable in close proximity to the loop 
or aerial lead of the radio, but not directly connected to the radio. | 


5. ( ) Turn the tuning control of the RF-1U until a squeal is heard in the radio receiver. Adjust the tuning for 
the lowest pitched squeal, or preferably a point where there is a slow popping, with an increasing squeal 
oneither side of this setting. The slow popping, or its complete cessation is known as "zero beat'"'. The 
pointer should now indicate a frequency very close to the frequency of the station to which the receiver is 
tuned. | 


6. ( ) Reset the tuning of the generator so that the pointer indicates the same frequency as that of the broad- 
casting station. Now adjust the trimmer capacitor TR to re-establish the zero beat. 


7. ( ) Tune the FM radio to a station around 90 Mc/s. 
8. ( ) Connect the output cable to the FM aerial terminals. 
9. () Turn the weneeuor to range F and turn the modulation switch to INT. MOD./AF OUT. 
10. ( ) Adjust the tuning of the RF-1U to the frequency to which the receiver is tuned. It will be noted that as the 


generator is tuned throughthe frequency, that the audio modulation will be louder on both sides of the cen- 
tre frequency. This is normal and is due to the fact that the generator is amplitude modulated and has 
very little frequency modulation. The point where the audio tone is at a minimum is the correct position. 


ll. ( ) If, in Step 10, the RF-1U dial indicated a frequency higher than the station frequency, gently squeeze the 
turns of the range F coil together until the dial indicates the correct frequency. If the dial indicates a . 
lower frequency, the coil turns should be spread apart slightly. 


This concludes the general calibration of the instrument. IMPORTANT: The cores of the coils for ranges A, B, 
C, D and E have been individually adjusted before despatch from the factory to precision standards. We strongly 
recommend that these cores are not touched unless there is definite evidence of misalignment. | 


If it is desired to check the accuracy of each range and the operator has the necessary equipment and is familiar 
with alignment procedures, we would suggest the following equipment:- 


1. <A laboratory generator with an accuracy of at least 1% or, as an alternative, a communications type receiver 
fitted with a crystal calibrator. | 


2. An oscilloscope to indicate zero beat. 


Before alignment it will be necessary to slacken the mounting nuts of the range switch and re -position the switch so 
that the cores are accessible. 


After adjustment, restore the switch to its correct position. | | 


ACCURACY, | 

Any signal generator is designed as a convenient and controlled source of modulated or unmodulated signals. No 
ordinary signal generator is designed as a frequency standard, the accuracy of more expensive generators is gener- 
ally 1%, however, the accuracy of the Heathkit RF-1U is t 2% of the dial calibration which is quite satisfactory for 
service work and alignment. In receiver alignment the frequency at which a particular adjustment is made is not 
very critical, but the adjustment itself for maximum receiver output is frequently critical. For calibration of home 
built receivers or equipment, various B.B.C. stations on the long or medium waveband or V.H.F. bands may be 
selected to provide calibration points on the dial. | 


However, when checking the accuracy of your RF-1U, always select stations of known frequency (frequencies of 
&B.B.C. stations can be found in a copy of the Radio Times or the programme section of some daily papers). Do 
not use the dial calibration of the receiver as an indication of the generator frequency, unless it is a communications 
type receiver equipped with crystal calibration facilities. 


After checking that the generator functions correctly and that its calibration is satisfactory, fit the RF screen as 
showninFigure6. The screencoversvalveholder B, the coil pack and the attenuator circuits. Ensure that no lead 


or components aretrapped between the chassis and the screen. Use 6BA x 5/16" screws, lockwashers and nuts and 
tighten all the screws securely. 


Having fitted the RF screen, fit the RF-1U in its cabinet using two 3/8" sheet metal screws. 
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FIGURE- 7 


ALIGNMENT OF AM TUNERS AND RECEIVERS 


- Modern AM receivers have in general become quite standard in intermediate frequency and the broadcast bands 
covered, An IF of 470 Kc/s is now used by most manufacturers although there are probably still some variations. 
However, the relevant manufacturers data will soon supply the required information for the complete IF and RF 


alignment of the receiver, 


‘The RF-1U can be used to completely test and align a receiver. Always remember, however, to completely isolate 
. the generator byincluding a capacitor in each lead of the output cable. The audio tone available at the AF OUT soc- 
‘ket can be used to check the AF output circuits of the receiver for correct functioning. 


Outlined below is an approximate guide for receiver alignment. It should be remembered, however, that the manw- 
facturers service sheets should always be referred to. 


Figure 7 shows the circuit diagram of a typical transistorised superhet. receiver, in this case the Heathkit UXR-1. 


1, Turnthe signal generator on and allow it to warm up for about a quarter of an hour to reach operating temper- 
ature, 


2. While the speaker may be used as an indication of output it is much more desirable to use some other type of 
outputindicator, This may be anAC meter connected directly across the speaker terminals or perhaps a valve | 
voltmeter connected to measure AVC voltage. 


3.  Turnthe tuning dial sothat the tuning capacitors are completely open (this is the high frequency end of the dial). 


4, Before connecting your RF-1U to any part of the circuit always include an isolating capacitor in each lead of 
the output cable, 


5, For alignment of the IF transformers connect the 'hot' lead of the generator to the base of TRI, 


6. With the generator set to 470 Kc/s and the MOD switch to INT. MOD. adjust generator output until the receiver 
output is below 50 milliwatts because at this low level the AVC is inoperative (of course this is irrelevant if 
you are using the AVC voltage as an indication). | 


7, Adjust theIF cores for maximum output, reducing the receiver output as alignment progresses to keep it below 
50 milliwatts, 


N.B. During RF alignment, it will be sufficient to couple the generator to the set by means of a loose coil wound 
around the ferrite. 
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FIGURES-IOA. loB., lOc, 
fM IF response with Ratio detector or discrim- Ratio detector or discriminator 
10.7 Mc/s marker, inator response with 10.7 response with 10.7 Mc/s marker 
Mc/s marker at 0. not at 0. Note 400 cycle modul- 
ation, 
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( ) Set the generatorto 1500 Kc/s and tune the receiver on the medium waveband until the generator signal can be 
heard or read on the output indicator, Adjust the oscillator trimmer and alternatively retune the capacitor un- 
til the signal appears at 1500 Kc/s on the receiver tuning scale, 


( ) Retune the generator and receiver to 1400 Kc/s and tune the aerial trimmers for maximum output, 


( ) Now tune both the receiver and generator to 600 Kc/s and adjust L3 core for maximum, alternately tune the 
capacitor with one hand and the oscillator core with the other until no further:improvement can be made. On 
this receiver there is no 'padding'or 'tracking'capacitor in the aerial circuit but a certain degree of adjustment 
can be made by sliding the medium wave coil along the ferrite rod. 


( ) Incases where adjustment is made at the low frequency end of the dial, it will be necessary to repeat the adjust- 
ments at the low frequency end and the high frequency end of the dial until no further adjustment is required. 


The RF alignment procedure for multiband AM receivers is essentially the same as outlined above for a single band 
set, Each band is aligned separately, starting with the highest frequency and working toward the lowest. The tech- 
nique outlined above should be used but with appropriate high and low frequency settings for each band, 


ALIGNMENT OF FM TUNERS AND RECEIVERS 


While the procedure of aligning the IF and then the oscillator and RF of an FM receiver is similar to that ofanAM 
receiver, there are several important differences, the greatest one being that the ratio detector or discriminator 
must be aligned after the IF alignment. Due to the many varied IF bandwidths and types of IF transformer coupling 
that are used, it is imperative that the unskilled operator consult the receiver manufacturer's alignment notes before 
attempting FM alignment, While many FM receivers may be aligned with a standard AM generator by peaking the 
IF's to the required frequency (usually 10.7 Mc/s), as many others will have to be aligned using a sweep generator. 

' Therefore, only a general procedure will be outlined here, The RF-1U may be used, no matter which procedure is 
recommended by the manufacturer, either as as AM generator or as an accurate marker generator during sweep 
alignment, | 


Most procedures call for the use of either a valve voltmeter or oscilloscope as an output indicator. The specified 
indicator is generally connected in series with an approximately 100 KQ resistor to the grid return of the last lim- 
iter (point Xin Figure 8). Output indications for both RF and IF alignment are obtained from this point. Oscillo- 
scope connections for both a ratio detector and a discriminator are shown as point Z in accompanying Figures 8 and 
9 respectively. When aligning the secondary of a ratio detector or discriminator, it is sometimes very difficult to 
see the 10.7 marker on the S curve because the 10.7 Mc/s point is at 0, or the crossover point. To facilitate align 
ment of the secondary, it is helpful to turn the modulation from the RF generator on and adjust the secondary for a 
minimum amount of 400 cycle signal on the S curve (see Figures 10B and 10C). A ratio detector or discriminator 
inherently hasacertainamount of AM suppression. Therefore, when the 400 cycle AM modulation is at a minimum, 
the operator can be sure that the 10.7 marker is at 0 even though it may not be visible. This procedure is only 
effective when an AM signal generator such as the RF-1U, which has very little incidental FM, is used, 


Siganl generator connections to the receiver vary with different procedures, Some procedures align each stage 

successively, starting with the last limiter stage and proceeding toward the mixer; in other procedures, the gener- 

atoris connected directly to the mixer, A convenient method that can be used to connect the generator to the mixer 

stage without upsetting alignment is to connect the ‘hot' lead of the generator to a loose coil wound around the mixer 

valve.. For RF alignment, the generator is usually connected to the aerial terminals through a suitable matching 

pad. | 
SERVICING BY SIGNAL INJECTION 


Another useof the generator is a method of servicing called signal inject- 
ion. This procedure may prove very helpful in isolating defective stages 
in a receiver when other fault finding methods fail. The method involves 
the applicationof first, an audio signal to the grid of the audio output valve 
and then moving forward to the first audio amplifier. Fromthere an audio 
modulated intermediate frequency signal should be fed into the grid of the 
lastIF valve. Continue to move the signal injection point toward the aerial 
terminals (using the appropriate frequency) until the defective stage is HT. 

located; this of course would be where there is no signal heard through the 

receiver. For example, if a clear tone is heard when the ‘hot! generator 

lead is touched to point E in Figure ll, but not when it is touched to point FIG U RE- {| 
F, we are reasonably sure that capacitor Cl is open. The accompanying 

Block Diagram may also help to illustrate this procedure. See Figure 12. 
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